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(54) POLYPHASE OUTPUT POWER CONVERTING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a small and inexpensive 
polyphase output converting circuit in which the structure is 
simplified by decreasing the number of switching arms and 
eliminating the input side reactor. 

SOLUTION: The polyphase output converting circuit comprises a 
power converter 250 performing power conversion through 
operation of a semiconductor switching element to produce an AC 
polyphase output, an AC load circuit 350 connected to the output 
side of the power converter 250, and a zero-phase power supply 
150 connected with the AC load circuit 350. The power converter 
250, the AC load circuit 350 and the zero-phase power supply 150 
are connected in loop such that the voltage and the current of the 
zero-phase power supply 1 50 will be zero-phase components when 
viewed from the AC output side of the power converter 250 
through the AC load circuit 350. Power is delivered between the 
power converter 250 and the AC load circuit 350 while zero-phase, 
power is delivered between the power converter 250 and the zero- 
phase power supply 150 by time sharing. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The power converter which converts the power by actuation of a solid-state-switching component, 
and outputs a polyphase current, It has the alternating current load circuit connected to the output side of this 
power converter, and the 0 phase power unit connected to this alternating current load circuit. A power 
converter, an alternating current load circuit, and a 0 phase power unit are connected in the shape of a loop 
formation so that it may become a zero phase sequence component, when the electrical potential difference and 
current of a 0 phase power unit see through an alternating current load circuit from the alternating current output 
side of a power converter. By time amount comparatively more The polyphase output power conversion circuit 
characterized by for a power converter delivering and receiving power between alternating current load circuits, 
and delivering and receiving 0 phase power between 0 phase power units. 

[Claim 2] In the polyphase output power conversion circuit which transforms a single-phase alternative current 
electrical potential difference into a polyphase current electrical potential difference with the electrical- 
potential-difference form inverter in a power converter, and drives a polyphase current motor While connecting 
the end of a single-phase alternative current power source at the neutral point of a stator winding when star 
connection of the motor was carried out The other end of a single-phase alternative current power source is 
connected at the middle point of the converter which consists of a solid-state-switching component connected to 
the direct-current side of an inverter at the two-piece serial. It constitutes so that it may become a zero phase 
sequence component, when the electrical potential difference and current of a single-phase alternative current 
power source see through a motor from the alternating current output side of an inverter. By time amount 
comparatively more The polyphase output power conversion circuit to which an inverter delivers to which and 
receives power between motors, and an inverter and a converter are characterized by delivering and receiving 0 
phase power between single-phase alternative current power sources at the time of the output of the zero 
electrical-potential-difference vector by the inverter. 

[Claim 3] In the polyphase output power conversion circuit which transforms a single-phase alternative current 
electrical potential difference into a polyphase current electrical potential difference with the electrical- 
potential-difference form inverter in a power converter, and drives a polyphase current motor While connecting 
the end of a single-phase alternative current power source at the neutral point of a stator winding when star 
connection of the motor was carried out The other end of a single-phase alternative current power source is 
connected at the middle point of the converter which consists of diode connected to the direct-current side of an 
inverter at the two-piece serial. It constitutes so that it may become a zero phase sequence component, when the 
electrical potential difference and current of a single-phase alternative current power source see through a motor 
from the alternating current output side of an inverter. By time amount comparatively more The polyphase 
output power conversion circuit to which an inverter delivers to which and receives power between motors, and 
an inverter and a converter are characterized by delivering and receiving 0 phase power between single-phase 
alternative current power sources at the time of the output of the zero electrical-potential-difference vector by 
the inverter. 

[Claim 4] In the polyphase output power conversion circuit which transforms a single-phase alternative current 
electrical potential difference into a polyphase current electrical potential difference with the electrical- 
potential-difference form inverter in a power converter, and drives a polyphase current motor While connecting 
the end of a single-phase alternative current power source at the neutral point of a stator winding when star 
connection of the motor was carried out The other end of a single-phase alternative current power source is 
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connected at the middle point of the converter which consists of a capacitor connected to the direct-current side 
of an inverter at the two-piece serial. It constitutes so that it may become a zero phase sequence component, 
when the electrical potential difference and current of a single-phase alternative current power source see 
through a motor from the alternating current output side of an inverter. By time amount comparatively more 
The polyphase output power conversion circuit to which an inverter delivers to which and receives power 
between motors, and an inverter and a converter are characterized by delivering and receiving 0 phase power 
between single-phase alternative current power sources at the time of the output of the zero electrical-potential- 
difference vector by the inverter. 

[Claim 5] While connecting the end of DC power supply at the neutral point of a stator winding when star 
connection of the motor was carried out in the polyphase output power conversion circuit which changes direct 
current voltage into a polyphase current electrical potential difference with the electrical-potential-difference 
form inverter in a power converter, and drives a polyphase current motor The other end of DC power supply is 
connected to one side of the node of the smoothing capacitor and inverter by which parallel connection was 
carried out to the direct-current side of an inverter. It constitutes so that it may become a zero phase sequence 
component, when the electrical potential difference and current of DC power supply see through a motor from 
the alternating current output side of an inverter. By time amount comparatively more The polyphase output 
power conversion circuit characterized by for an inverter delivering and receiving power between motors, and 
delivering at the time of the output of the zero electrical-potential-difference vector by the inverter and 
receiving 0 phase power between DC power supplies. 

[Claim 6] In the polyphase output power conversion circuit which changes into a polyphase current electrical 
potential difference the direct current voltage which rectified and obtained AC power supply with the electrical- 
potential-difference form inverter in a power converter, and drives a polyphase current motor While connecting 
the end of the rectifier circuit connected to AC power supply at the neutral point of a stator winding when star 
connection of the motor was carried out The other end of a rectifier circuit is connected to one side of the node 
of the smoothing capacitor and inverter by which parallel connection was carried out to the direct-current side 
of an inverter. It constitutes so that it may become a zero phase sequence component, when the electrical 
potential difference and current of AC power supply see through a motor from the alternating current output 
side of an inverter. By time amount comparatively more The polyphase output power conversion circuit 
characterized by for an inverter delivering and receiving power between motors, and delivering at the time of 
the output of the zero electrical-potential-difference vector by the inverter and receiving 0 phase power between 
AC power supply. 

[Claim 7] The polyphase output power conversion circuit characterized by inserting a reactor between the 
neutral point of a motor, and a power source, and using the stator iron core of a motor as an iron core of this 
reactor in a polyphase output power conversion circuit according to claim 2, 3, 4, 5, or 6. 
[Claim 8] The polyphase output power conversion circuit characterized by connecting to a power source or the 
end of a rectifier circuit the neutral point of the reactor by which connected the alternating current load which 
replaces with a motor at the polyphase output side of an inverter, and does not have the neutral point in a 
polyphase output power conversion circuit according to claim 2, 3, 4, 5, or 6, and star connection was carried 
out to said polyphase output side. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to polyphase output power conversion circuits, such as a single 
phase-polyphase-power conversion circuit and a direct-current-polyphase-power conversion circuit. The power 
converter which has a converter, an inverter, etc. in detail, and alternating current load circuits, such as an AC 
motor, 0 phase power units, such as a passive element which can accumulate a single-phase alternative current 
power source, DC power supply, or energy, are connected in the shape of a loop formation. It is constituted so 
that the output voltage and the current of a 0 phase power unit may serve as a zero phase sequence component, 
when it sees from the alternating current output side of said power converter. By time amount comparatively 
more A power converter is related with the polyphase output power conversion circuit which was made to 
perform transfer of the alternating current power between alternating current load circuits, and transfer of the 0 
phase power between 0 phase power units. 
[0002] 

[Description of the Prior Art] Drawing 19 shows the conventional single phase-polyphase-power conversion 
circuit notionally, and the single phase-polyphase-power converter which a single-phase alternative current 
power source and 200 become from a converter and an inverter in 100, and 300 are the induction motors as an 
alternating current load circuit. The converter in a power converter 200 delivers and receives power between the 
single-phase alternative current power sources 100, and the converter is controlling power by the current which 
flows between the line voltage of AC power supply 100, and a line with this conventional technique. 
Furthermore, it connects with the inverter which is an alternating current output power transducer in a power 
converter 200, and the induction motor 300 is controlling power by the current which flows between the line 
voltage of an inverter, and a line. In addition, by connecting a mass energy are recording element (a smoothing 
capacitor and direct current reactor), it is constituted by the direct-current intermediate circuit between the 
converter-inverters in a power converter 200 so that a converter and inverter side can be controlled 
independently, respectively. 

[0003] In the above-mentioned power converter 200, in order to control a power-source current wave form, it is 
required in a converter to have a solid-state-switching component, moreover — the case where supply voltage 
and the direct current voltage of an inverter are not in agreement when replacing with the single-phase 
alternative current power source 100 and a converter and using DC power supply - supply voltage - a pressure 
up - or it is necessary to lower the pressure and a solid-state-switching component is needed also in such a 
case, furthermore, the above - since the reactor for current ripple absorption by switching is needed also in any 
input side of a power converter 200 or case, this serves as hindrance of the miniaturization of equipment, or 
low-cost-izing. 

[0004] Next, drawing 20 is the circuit diagram showing the example of the conventional technique of drawing 
19 . In drawing 20 , it is a three phase electrical-potential-difference form inverter to drive a sinusoidal 
converter for a single-phase alternative current power source and 102 to make an input current a reactor, and for 
101 make 201 the sine wave of the rate of high tensile, and 202 at variable speed in the smoothing capacitor of a 
direct-current intermediate circuit, and drive 203 at variable speed in an induction motor 301 . In addition, by 
drawing 20 , the equal circuit has shown the induction motor 301 . Here, by the converter 201 , the wave of an 
input current is formed by short-circuiting a reactor 102 for an AC-power-supply electrical potential difference 
by the through solid state switch. Consequently, while changing alternating current power into direct current 
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power, the input current wave form is controlled in the shape of a sine wave. 

[0005] On the other hand, the inverter 203 consists of three phase electrical-potential-difference form PWM 
inverters which have 3 sets of vertical arms which consist of a self-extinction of arc form solid-state-switching 
component and reverse juxtaposition diodes, such as IGBT. Although explanation is omitted since actuation of 
a three phase electrical-potential-difference form PWM inverter is well-known, six kinds of switching patterns 
for controlling each line voltage of a three phase and two kinds of switching patterns called the so-called zero 
electrical-potential-difference vector from which it is made to flow through an upper arm or all bottom arms, 
and the whole of each line voltage of a three phase becomes zero can be chosen by controlling the switch-on of 
six arms. As drawing 19 also explained, it is possible by taking a capacity of a smoothing capacitor 202 large 
enough to perform independently switching of a converter 201 and an inverter 203 freely, respectively. 
[0006] With the configuration of drawing 20 , the single phase-3 phase power converter which consists of a 
converter 201 and an inverter 203 is equipped with ten self-extinction of arc form solid-state-switching 
components, and if these drive circuits, a drive power source, a control circuit, etc. are included, circuitry will 
become complicated and expensive. Moreover, the reactor 102 of the input side of a converter 201 also serves 
as hindrance of a miniaturization. 

[0007] Subsequently, drawing 21 shows the conventional technique of a direct-current-polyphase-power 
conversion circuit. In drawing, it is the converter (2 quadrant chopper) which consists of one vertical arm for 
controlling the electrical potential difference which impresses 103 to DC power supply and impresses 204 to an 
inverter 203. With this conventional technique, by short-circuiting a reactor 102 for a DC-power-supply 
electrical potential difference by the through solid state switch, energy is stored in a reactor 102 and the energy 
of a reactor 102 is supplied to the smoothing capacitor 202 by turning off a solid state switch with the energy 
supplied from DC power supply 103. Consequently, the electrical potential difference of a smoothing capacitor 
202 turns into direct current voltage higher than supply voltage. This conventional technique can also perform 
independently switching of a converter 204 and an inverter 203 freely by enlarging capacity of a smoothing 
capacitor 202 enough, respectively. 

[0008] Drawing 22 is a single phase-polyphase-power conversion circuit as still more nearly another 
conventional technique. In drawing, the single phase bridge rectifier circuit where 104 consists of a diode 
bridge, and 205 are converters by which an upper arm consists only of diode. In this conventional technique, 
full wave rectification of the AC-power-supply electrical potential difference is carried out by the full wave 
rectifier circuit 104, and it forms the wave of an input current by short-circuiting a reactor 102 for that direct 
current voltage by the through solid state switch. Consequently, while acquiring a direct current from an 
alternating current, an input current wave form is controllable in the shape of a sine wave. 
[0009] In any example of the direct-current-polyphase-power conversion circuit of drawing 21 , and the single 
phase-polyphase-power conversion circuit of drawing 22 , while many self-extinction of arc form solid-state- 
switching components are need, since the reactor 102 is required, complication of circuitry, the formation of an 
expensive rank, enlargement, etc. are the input side of a converter 204,205 with the problem at said this 
appearance. 

[0010] Then, this invention tends to offer the polyphase output power conversion circuit which enabled 
simplification of circuitry, miniaturization of equipment, and low cost-ization by lessening the solid-state- 
switching component in a single phase-polyphase-power transducer or a direct-current-polyphase transducer, 
and removing the reactor of an input side. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention according 
to claim 1 The power converter which converts the power by actuation of a solid-state-switching component, 
and outputs a polyphase current, It has the alternating current load circuit connected to the output side of this 
power converter, and the 0 phase power unit connected to this alternating current load circuit. A power 
converter, an alternating current load circuit, and a 0 phase power unit are connected in the shape of a loop 
formation so that it may become a zero phase sequence component, when the output voltage and the current of a 
0 phase power unit see through an alternating current load circuit from the alternating current output side of a 
power converter. By time amount comparatively more A power converter delivers and receives power between 
alternating current load circuits, and delivers and receives 0 phase power between 0 phase power units. 
[0012] Here, drawing 1 is the conceptual diagram of invention indicated to claim 1. In drawing 150 A single- 
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phase alternative current power source, DC power supply, or an inductance, The 0 phase power unit which 
consists of a passive element which can accumulate the electrical energy supplied to a load like capacitance, and 
250 like the single phase-polyphase-power converter which consists of a converter, a chopper, an inverter, etc., 
or a direct-current-polyphase-power converter The power converter which converts the power by actuation of a 
solid-state-switching component, and outputs polyphase current power, and 350 are alternating current load 
circuits, such as AC power supply through the AC motor which delivers and receives alternating current power 
between power converters 250, a transformer, or an inductance. In addition, when the electrical potential 
difference and current of the 0 phase power unit 150 see through the alternating current load circuit 350 from 
the alternating current output side of a power converter 250, the power converter 250, the alternating current 
load circuit 350, and the 0 phase power unit 150 are connected in the shape of a loop formation so that it may 
become a zero phase sequence component. In this semantics, a power unit will be called the 0 phase power unit 
150. 

[0013] In the above-mentioned configuration, transfer of the alternating current power between a power 
converter 250 and the alternating current load circuit 350 is performed by control of the power by the current 
which flows between the line voltage of the inverter in a power converter 250, and a line as usual. On the other 
hand, between a power converter 250 and a power unit 1 50, when a power converter 250 controls the zero 
phase voltage of the 0 phase power unit 150, and the zero phase current using the zero electrical-potential- 
difference vector of an inverter, it carries out. That is, while a power converter 250 delivers and receives 0 
phase power between transfer of the power between the alternating current load circuits 350, and the 0 phase 
power unit 150 by time sharing and 0 phase power is delivered and received between the 0 phase power units 
150, the inverter in a power converter 250 performs a part or all of an operation of a converter that performs 
power conversion actuation between the 0 phase power units 150. Consequently, the number of arms which 
consists of the solid-state-switching component and diode in a power converter 250 can be decreased. 
Moreover, the reactor which the alternating current load circuit 350 has like the leakage reactance of an AC 
motor as a reactor of the input side needed in a power converter 250 can be used. For this reason, the input 
reactor of dedication can be made omissible and it can contribute to the miniaturization of equipment. 
[0014] Each following invention materializes further invention indicated to above-mentioned claim 1, and 
applies it to a single phase-polyphase-power conversion circuit or a direct-current-polyphase-power conversion 
circuit. First, invention according to claim 2 is premised on the polyphase output power conversion circuit 
which transforms a single-phase alternative current electrical potential difference into a polyphase current 
electrical potential difference with the electrical-potential-difference form inverter in a power converter, and 
drives a polyphase current motor about the single phase-polyphase-power conversion circuit. And while the 
description of invention according to claim 2 connects the end of a single-phase alternative current power 
source in the above-mentioned polyphase output power conversion circuit at the neutral point of a stator 
winding when star connection of the motor was carried out The other end of a single-phase alternative current 
power source is connected at the middle point of the converter which consists of a solid-state-switching 
component connected to the direct-current side of an inverter at the two-piece serial. It constitutes so that it may 
become a zero phase sequence component, when the electrical potential difference and current of a single-phase 
alternative current power source see through a motor from the alternating current output side of an inverter. By 
time amount comparatively more An inverter delivers and receives power between motors, and an inverter and 
a converter deliver at the time of the output of the zero electrical-potential-difference vector by the inverter and 
receive 0 phase power between single-phase alternative current power sources. 

[0015] Invention according to claim 3 constitutes said converter in invention according to claim 2 by the series 
circuit of two diodes. Moreover, invention according to claim 4 constitutes said converter in invention 
according to claim 2 by the series circuit of two capacitors. 

[0016] Furthermore, invention according to claim 5 is premised on the polyphase output power conversion 
circuit which changes direct current voltage into a polyphase current electrical potential difference with the 
electrical-potential-difference form inverter in a power converter, and drives a polyphase current motor about 
the direct-current-polyphase-power conversion circuit. While the description connects the end of DC power 
supply in the above-mentioned polyphase output power conversion circuit at the neutral point of a stator 
winding when star connection of the motor was carried out The other end of DC power supply is connected to 
one side of the node of the smoothing capacitor and inverter by which parallel connection was carried out to the 
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direct-current side of an inverter. It constitutes so that it may become a zero phase sequence component, when 
the electrical potential difference and current of DC power supply see through a motor from the alternating 
current output side of an inverter. By time amount comparatively more An inverter delivers and receives power 
between motors, and delivers at the time of the output of the zero electrical-potential-difference vector by the 
inverter and receives 0 phase power between DC power supplies. 

[0017] Moreover, invention according to claim 6 is replaced with the DC power supply in invention according 
to claim 5, and uses the combination of single phase or a polyphase current power source, and a rectifier circuit. 

[001 8] In addition, in invention [ which ] indicated to claims 2-6, a reactor may be inserted between the neutral 
point of a motor, and a power source, and the stator iron core of a motor may be used as an iron core of this 
reactor so that it may indicate to claim 7. Furthermore, in invention [ which ] indicated to claims 2-6, the neutral 
point of the reactor by which connected the alternating current load which replaces with a motor at the 
polyphase output side of an inverter, and does not have the neutral point, and star connection was carried out to 
said polyphase output side may be connected to a power source or the end of a rectifier circuit so that it may 
indicate to claim 8. 
[0019] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained along drawing. 
First, drawing 2 is the circuit diagram showing the operation gestalt of invention indicated to claim 2. The three 
phase electrical-potential-difference form inverter which consists of said diode with which 202 was arranged in 
parallel by the smoothing capacitor and 203 was reverse-arranged in parallel by the self-extinction of arc form 
solid-state-switching components Trl-Tr6 and each switching element, such as IGBT, similarly in drawing, The 
converter of vertical 1 arm which consists of diode with which 204 was reverse-arranged in parallel by the self- 
extinction of arc form solid-state-switching components Tr7 and Tr8 and each switching element, The three- 
phase induction motor with which, as for 301, star connection of the stator winding was carried out, and 101 are 
the single-phase alternative current power sources to which the end was connected to at the neutral point of an 
induction motor 301, and the other end was connected at the middle point (virtual neutral point) of the 
switching elements Tr7 and Tr8 of a converter 204. 

[0020] This operation gestalt pays its attention to the zero electrical-potential-difference vector of the three 
phase electrical-potential-difference form inverter 203. That is, there are two kinds of switching patterns with 
the case where it is made to flow through all of the case where it makes it flow through all upper arms to output 
a zero electrical-potential-difference vector in the three phase electrical-potential-difference form inverter 203, 
and a bottom arm, and this degree of freedom is used with this operation gestalt. Since the zero phase voltage 
outputted from an inverter 203 does not appear in line voltage, a motor drive is not influenced. Therefore, 
alternating current power is delivered [ the equal circuit of a positive phase sequence component becomes like 
drawing 3 , operates as the same inverter as the former about the drive of a motor 301 , and ] and received 
between motors 301 by control of the power by the current which flows between the line voltage of an inverter 
203, and a line. 

[0021] On the other hand, it becomes like drawing 4 , considering a zero phase sequence component, and it can 
be considered that three arms of the inverter 203 in drawing 3 are one arm 203 f which carries out switching 
operation by the ratio of a zero electrical-potential-difference vector. That is, it can substitute controlling zero 
phase voltage by the inverter 203 of drawing 2 for one arm of the conventional converter 201 shown in drawin g 
20 . Moreover, a motor 301 can be considered to be the reactor 302 with the value of leakage inductance. And 
by adding the arm 204 as a converter separately, as shown in drawing 4 shows these arm 203' and circuitry 
equivalent to the converter 201 of drawing 20 being realized by 204, and carrying out same power conversion 
actuation. That is, 0 phase power is delivered [ arm 203' of drawing 4 and the converter which consists of 204 ] 
and received between the single-phase alternative current power sources 101 through a reactor 302. Therefore, 
since the same single phase-polyphase-power conversion circuit as drawing 20 is substantially realizable by the 
circuit shown in drawing 2 , simplification of circuitry, a miniaturization, and low cost-ization are attained by 
reduction of numbers, such as a solid-state-switching component and diode, or the abbreviation of the input-side 
reactor of a converter. In addition, the motors as an alternating current load may be polyphase current motors 
other than a three-phase induction motor. 

[0022] Although PWM control of the inverter 203 and converter 204 in drawing 2 is carried out by each, the 
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PWM pulse is created by the control circuit shown in drawing 5 . That is, in drawing 5 , the deflection of direct- 
current- voltage command Vdc* and the direct-current-voltage detection value Vdc is inputted into the armature- 
voltage control machine 404, it is as in phase as supply voltage to the output, and magnitude multiplies by the 
sine wave sinomegast of 1, and 0 phase (input) current command iO* is obtained. Moreover, with a multiplier 
405, zero phase current command iO* which multiplied by one third is added to current command ia* for 
driving a motor 301 , ib*, and ic*, and each phase current command iu*, iv*, and iw* are created. It asks for the 
deflection of these and each actual phase current detection values iu, iv, and iw, and the PWM pattern to the 
switching elements Trl-Tr6 of the inverter 203 which it inputs [ inverter ] into current limiters 401-403, and 
makes command iu*, iv*, and iw* each phase current follow the output with comparators 406-408 as compared 
with a triangular wave is obtained. 

[0023] At this time, about a converter 204, it asks for zero phase voltage from the sum of an electrical-potential- 
difference command (output of current limiters 401-403) of each phase to an inverter 203, and asks for an PWM 
pattern [ as opposed to switching elements Tr7 and Tr8 for this ] with a comparator 409 as compared with a 
triangular wave. That is, with this operation gestalt, by controlling an inverter 203 and a converter 204 by time 
sharing by the PWM pulse, the actuation which piled up the three phase electrical-potential-difference form 
inverter of drawing 3 and the full bridge form single phase converter of drawing 4 is made to perform, and 
control of the current on which the former flows between the line voltage by the non-inverter current and a line, 
and the latter serve as control of the input current of the single-phase alternative current power source 101 by 
the zero phase current. 

[0024] Drawing 6 shows other examples of a control circuit. Although the PWM pulse was searched for from 
current command ia* of a motor 301 , ib*, and ic* in the example of drawing 5 , it is also possible to search for 
an PWM pulse from electrical-potential-difference command va* impressed to a motor 301 like drawing 6 , 
vb*, and vc*. In this case, the deflection of zero phase current command iO* and the zero phase current iO 
searched for from each phase current is inputted into a current limiter 410, it asks for zero phase voltage 
command v0*, and an PWM pattern [ as opposed to the switching elements Trl-Tr6 of an inverter 203 for the 
result of having added this to electrical-potential-difference command va*, vb*, and vc* ] is obtained with 
comparators 406-408 as compared with a triangular wave. Moreover, about a converter 204, it asks for an PWM 
pattern [ as opposed to switching elements Tr7 and Tr8 for zero phase voltage command vO* ] with a 
comparator 409 as compared with a triangular wave. 

[0025] Next, drawing 7 is the circuit diagram showing the operation gestalt of invention indicated to claim 3. 
With this operation gestalt, a converter 205 is constituted by the series circuit of two diodes Dl and D2, and that 
middle point is connected to the end of the single-phase alternative current power source 101. About other 
configurations, it is the same as that of drawing 2 . According to this operation gestalt, while the configuration 
of a converter 205 can be simplified rather than drawing 2 , the regeneration of the power from the motor 301 to 
the single-phase alternative current power source 101 becomes impossible. Actuation of this operation gestalt is 
the same as that of the operation gestalt of drawing 2 almost, actuation which piled up the three phase electrical- 
potential-difference form inverter of drawing 3 and the hybrid bridge form single phase converter which 
consists of a converter 205 of a part for the one arm and drawing 7 is performed, and control of the current on 
which the former flows between the line voltage by the non-inverter current and a line, and the latter serve as 
control of the input current of the single-phase alternative current power source 101 by the zero phase current. 
[0026] Drawing 8 is the circuit diagram showing the operation gestalt of invention indicated to claim 4. With 
this operation gestalt, a converter 206 is constituted by the series circuit of two capacitors CI and C2 as a 
passive element, and that middle point is connected to the end of the single-phase alternative current power 
source 101. According to this operation gestalt, the configuration of a converter 206 is further simplified rather 
than drawing 7 . Moreover, although the regeneration of the power from the motor 301 to the single-phase 
alternative current power source 101 is also attained, a maximum output electrical potential difference becomes 
a difference with the maximum of the one half and the AC-power-supply electrical potential difference of the 
direct current voltage of a smoothing capacitor 202. Actuation of this operation gestalt becomes what piled up 
the three phase electrical-potential-difference form inverter of drawing 3 , and the half bridge form single phase 
converter twisted to a part for the one arm. 

[0027] Here, in drawing 2 , drawing 7 , and each operation gestalt of drawing 8 , although not illustrated, 
between the neutral point of a motor 301, and the single-phase alternative current power source 101, a reactor 
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can be connected and the stator iron core of a motor 301 can also be used as the iron core so that it may indicate 
to claim 7. 

[0028] Drawing 9 is the circuit diagram showing the operation gestalt of invention indicated to claim 8. On the 
basis of the operation gestalt of drawing 2 , instead of the neutral point of a motor 301 , this operation gestalt 
connects the reactor 304 by which star connection was carried out to each phase output terminal of the three 
phase electrical-potential-difference form inverter 203, and connects that neutral point to the end of the single- 
phase alternative current power source 101 . According to this operation gestalt, it is applicable also to the 
alternating current load 303 without the neutral point, and the effectiveness which can share a part of 
configuration of an inverter to a converter like the operation gestalt of drawing 2 is acquired, without passing 
the zero phase current for the alternating current load 303. In addition, the control approach of overall actuation 
and an overall inverter 203, and a converter 204 is the same as that of the operation gestalt of drawing 2 . This 
operation gestalt is applicable also to the configuration which removed the motor 301 in drawing 7 and each 
operation gestalt of drawing 8 . 

[0029] Next, drawing 10 shows the operation gestalt of invention indicated to claim 5. In addition, the same 
sign is given to the same thing as the component of each old operation gestalt below. In drawing 10 , the neutral 
point of an induction motor 301 is connected to the positive electrode of DC power supply 103, and the 
negative electrode is connected at the node of the bottom arm of the three phase electrical-potential-difference 
form inverter 203, and a smoothing capacitor 202. By this connection configuration, if a DC-power-supply 
electrical potential difference is seen from the alternating current output terminal of an inverter 203, it will turn 
into zero phase voltage. 

[0030] The positive phase sequence component equal circuit of this operation gestalt is the same as that of 
drawing 3 explained previously, and operates about a motor drive as the same three phase electrical-potential- 
difference form inverter as the former. Moreover, a zero phase sequence component equal circuit becomes like 
drawing 1 1 . That is, since three arms of the three phase electrical-potential-difference form inverter 203 act as a 
converter (2 quadrant chopper) 204 which it was regarded as one arm 203 1 which carries out switching 
operation by the ratio of a zero electrical-potential-difference vector, and was shown in drawing 21 , it can 
substitute controlling zero phase voltage by the inverter 203 of drawing 10 for a converter 204. Furthermore, a 
motor 301 can be considered to be the reactor 302 with the value of leakage inductance. The circuit of drawing 
10 will deliver [ therefore, ] and receive 0 phase power between DC power supply 103 and a capacitor 202 by 
actuation of the circuit of drawing 1 1 . That is, the circuit shown in drawing 10 can realize the same direct- 
current-polyphase-power conversion circuit as drawing 21 , and the abbreviation of reduction of the number of 
a solid-state-switching component and diodes and the input-side reactor of 2 quadrant chopper can attain 
simplification of circuitry, a miniaturization, and low cost-ization. Also with this operation gestalt, the motors 
as an alternating current load may be polyphase current motors other than a three-phase induction motor. 
[003 1] Drawing 12 is a control circuit Fig. for acquiring the PWM pulse over the inverter 203 of the operation 
gestalt of drawing 10 . In drawing 12 , the deflection of direct-current-voltage command Vdc* and the direct- 
current- voltage detection value Vdc is inputted into the armature-voltage control machine 404, and 0 phase 
(input) current command iO* is obtained from the output. Other configurations are the same as that of drawing 5 
except for the part for acquiring the PWM pulse over the converter 204 in drawing 5 , and, finally the PWM 
pulse over the switching elements Trl-Tr6 of an inverter 203 is outputted. By this control circuit, with the 
operation gestalt of drawing 10 , actuation which piled up the three phase electrical-potential-difference form 
inverter of drawing 3 and 2 quadrant chopper of drawing 1 1 is performed, and control of the current on which 
the former flows between the line voltage by the non-inverter current and a line, and the latter serve as control 
of the direct current voltage by the zero phase current. Drawing 13 is other examples of a control circuit, and 
searches for an PWM pulse from electrical-potential-difference command va* impressed to a motor 301 like 
drawing 6 , vb*, and vc*. 

[0032] Subsequently, drawing 14 shows other operation gestalten of invention indicated to claim 5. This 
operation gestalt connects the neutral point of a motor 301 to the negative electrode of DC power supply 103, 
and connects that positive electrode at the node of the upper arm of the three phase electrical-potential- 
difference form inverter 203, and a smoothing capacitor 202. Actuation of this operation gestalt is the same as 
that of drawing 10 , and it becomes the actuation which piled up the three phase electrical-potential-difference 
form inverter and 2 quadrant chopper. 
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[0033] Drawing 15 shows the operation gestalt of invention indicated to claim 6. This operation gestalt is 
replaced with DC power supply 103 in the operation gestalt of drawing 10 , and the combination of the single- 
phase alternative current power source 101 and the single phase bridge rectifier circuit 105 by the diode bridge 
is used. This power-source configuration is applicable also to the operation gestalt of drawing 14. The control 
circuit to the operation gestalt of drawing 15 becomes like drawing 16 . That is, in order to make an input 
current into the shape of a sine wave, it is as in phase as supply voltage to the output of the armature-voltage 
control machine 404, and magnitude multiplies by absolute value |sinomegast| of the sine wave sinomegast of 1, 
and 0 phase (input) current command iO* is obtained. Others are the same as that of drawing 12 . Consequently, 
it becomes possible to control direct current voltage to a predetermined value, maintaining an input current at a 
sine wave. The operation gestalt of drawing 1 5 serves as actuation which piled up the three phase electrical- 
potential-difference form inverter and a single phase stone sine wave converter. 

[0034] Drawing 1 7 shows other operation gestalten of invention indicated to claim 6. This operation gestalt is 
replaced with DC power supply 103 in the operation gestalt of drawing 10 , and the combination of the three- 
phase-alternating-current power source 107 and the three phase bridge rectifier circuit 106 by the diode bridge 
is used. This power-source configuration is also applicable to the operation gestalt of drawing 14 . In this case, 
in order to make an input current into the rate of high tensile, a control circuit like above-mentioned drawing 1 3 
is used. That is, the current wave form of the three-phase-alternating-current power source 107 serves as a 
square wave of 120-degree flow by the electrical angle by controlling the zero phase current iO to a certain 
constant value. Therefore, a power-factor is improved compared with the case of a single-phase alternative 
current power source, and there is an advantage, like the maximum of an input current also becomes small. 
[0035] In addition, in drawing 10 , drawing 14 , drawing 15 , and each operation gestalt of drawing 17 , 
although not illustrated, a reactor can be connected between the neutral point of a motor 301 , and DC power 
supply (the combination of AC power supply and a rectifier circuit is included), and the stator iron core of a 
motor can also be used for the iron core so that it may indicate to claim 7. 

[0036] Drawing 18 is the circuit diagram showing the operation gestalt of invention indicated to claim 8. This 
operation gestalt is replaced with on the basis of the operation gestalt of drawing 10 at the neutral point of a 
motor 301 , connects the reactor 304 by which star connection was carried out to each phase output terminal of 
the three phase electrical-potential-difference form inverter 203, and connects that neutral point to the positive 
electrode of DC power supply 103. This operation gestalt is applicable also to the alternating current load 303 
without the neutral point, and it can share a part of configuration of an inverter 203 to 2 quadrant chopper, 
without passing the zero phase current for the alternating current load 303. In addition, this operation gestalt is 
also applicable to the configuration which removed the motor 301 in drawing 14 , drawing 15 , and each 
operation gestalt of drawing 17 . 
[0037] 

[Effect of the Invention] As mentioned above, according to invention according to claim 1 to 6, since an 
inverter can substitute one arm of the conventional converter, numbers, such as a solid-state-switching 
component in a single phase-polyphase-power transducer or a direct-current-polyphase transducer and reverse 
juxtaposition diode, can be lessened, moreover an abbreviation of the reactor of the input side of a power 
converter is enabled, and simplification of circuitry, miniaturization of equipment, and low cost-ization can be 
attained. Thereby, it is small and cheaper than before, and driving gears, such as a motor of a high input power- 
factor, can be realized. 

[0038] Moreover, according to invention of claim 7 and eight publications, application for the alternating 
current load which does not have the neutral point in the deployment list of the stator iron core of a motor is 
attained. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
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0 \Z.7jkl,tzQ£&(D=i>'/<—? 2 0 1 CD 1 T — J*%m 2 (D 
Jiss<-* 2 0 3fc± 5*tt«ffiSr««li-Sr. t-Cftffl 

©I^oy7n^3 0 2 i%ts:i:m5c * 

L"C> BI4 l^i"jD< ^ t L-CWT — A 2 0 4 

«r»J«»JDi-Sc:tKJ:9, Ci;ft,<bOT-A 2 o 3 ' , 

204lvlJ:oT[§]2 0£>^>^— * 2 0 1 t^<ffi*ls]K 

5* 1-4fc>*>. |4(7)7"A2 0 3' , 2 0 4**645 
= ^j&sy h;u3 0 2Sr^LT»tBSsat«W 1 

0 l tollB-e»tt«*tr«2i"S. lot, H2«::*L 
fclUKl-J: 0 3S5tWfcia2 o tl^l«4^*B-*ffi«*« 
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Mb***r«fc4a. 4*5, gainst Lxnm® 

av\, 

[ 0 0 2 2 ] g|2l::*5tt5-Y 2 0 3^3^ 

— * 2 o 4«:i^T;h, i b PWM*iji§^5^ t^PWM 

H«| £ W?EI 5 WHift J- <fc o -c^jbs $ 

So i-4*>t>IH5fc:*3l^T* S5fc«E»*Vdo'i:H:«t 
fttEftffltt Vdc £ o{SIS&fl;EEfW»i» 4 0 4 \z. All U 

a>.t**CT**B (A^J) WB»«io'*r»S. 
&Sl^4 0 StCtoT l/3«r*Dfc*tt*a»* i o* 
mfb*3 o i^i2ilji-5fci6^m«*i^ia*. ib*. 
icMciJP»U #*B«»»«iu*. iv*, i.'fcffjfti- 

M3rJfc£u tffi$!W8 4 0 1 -4 0 3 Lt^: ©ttl 

;£j £ = w< u— * 4 0 6-4 0 8i:J: flH^iStfcfcft 

-< * 2 0 3 CD^^f y^-^^JH-T-T r 1 — T r 6 \Z 

[0023] Z<Dh%s 3WW2 0 4lCOV^Il 

-f 203 ^-rs^-tB^mjH^ («a«aw» 

4 0 1 — 40 Z(D\titi) ofp^6^H^IJE?r^a6x dfr 
§r=3>/<u— *4 0 9KJ;0=ftffifc!fceLT;*>r ^ 
:x^^Tr7, T r 8 \Zj$irZ> PWM/^- 
£ e 1-4fc>*» £0>||JBg«8"efct. -f>/W 2 0 3R 
t/n>-^-^ 2 0 4fePWM/^|:i DWRI^M-CM 

8rrs::£i-J: 9. H3©=«mff*>rw<-^fcia4 

mMi 0 loA^itIw$!lit45 0 
[0 0 2 4] I2|6»iM»lElK^ffll^W*^i" 1 b^>"Cfo 

2> 0 0 5^d"ett«»«3 o i ^aas^iav ib*, i 

0 1 [-EPflDi-SmJBB^P va*. vb*. vo*^P>PWMa> 

^^4 i ofwA^ur^mJEfg^vo*^^ 

40 ^mHfB^Va*. Vb\ VC* l-^D^ lfc^^3y/<l/" 

^ 4 0 6-4 0 8I31J: «9H^&titl55LT. * 
2 0 r 1-T r 6WSPW 

M^<^ — y^lS, =r >vn— ^ 2 0 4 l-OV^T 

**B«E»^vo*t3^^-^ 4 0 9ICi!)=ft 
^tit^LT^^ yfy^T r 7, Tr8Mt5 

[0 0 2 5] JSfeld. H7ttH#«3fclB«Ufc»W«>* 
*^18S:^i-lH]KI2lt?feS. CO*H£*«-Ctt, =»>-^ 

-^ 2 0 5^2iO^'l't-KDl, D 2 COlH^UEh]^^ 
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ISl2 < tt)t>fBSI»^bi-Sri:^"T?*SKffix mitm3 0 1 
OT7^3y/<-^ 2 0 5 y^g*ti 

So 

[0 0 2 6] I3 8te % W#gU ld|B«Lfc«W©*ISW 
2 0 Gifi&.Wm^b \^X(02m<0^^y :T ^C 1, C2 

OitMSttlcJiDttSSix, 1 
o l «ic»tt£ix-C^So wO^^^tct^H. 
aV/<-* 2 o 6©«*d«H7 J: 9 feXfclBlMbSJx 

t2 0 2 com^SE^ i/2i SiCtHtEo^M 

(7>^iw4s 0 *mmMM(o®m*. m 3 o=««E»-f 

[0 0 2 7] (3^L4v^, [32, I37 x (38 

ii3o lotttj&iWBSsatWRi 0 1 t orate yr 

* h /^*r«« U t Urmtijm 3 0 1 ©H3t^- 

[0 0 2 8] m 9 tt. 8 Lfc»W0>jOE» 

^^r^i-[El^Ig!T'foSo iOJBm»«»±, B2osau» 
i^S*ilt, «n«3 0 1 ^*f£^Oft;bl9te, H 
2 0 3 <7>#fflffl^flS^irS?g*gj»$ 
ixfcyr* h^3 0 4$:8SU ^0+^S:¥*iSEaL 

nasi 0 10— ja^sttufct>^T?fcs. r^^is^ffi 

Sri:d5-e#, SfaE*W3 0 3K«*B«8fc«r8fc1-£. £ 4 

< u 2 (Dmnmm t >v<— * <omi£(o—u&=* 

4*5, £*»4 

«ltf£-W — ^ 2 0 3, =3 ^2 0 4 <fcS!H»#j£ 

7, BI8^€-|l3i6^«i-*3V>x«B«3 0 1 fcBft*Lfc 
[0 0 2 9] t^tci N 13 1 0teW#«5fcSB«^fc$8Wtf> 

LTfoSo H10H*5V^ 8*tB«3 0 1^M 
KKaEttflKl 0 3<DjE<lteg^£;ix, toMliEtlt 
EE^-f >v<— * 2 0 3 (DTT—J* t W-ffi^ ^fV'f 2 0 
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[0030] i oXlfi«tt<OjEfg^«ai5]K»ft^Kn 
L*:H3iBi— -CfcD, ttlMUBIbKiH Lftttt* i n 

MBHttBl l^J:5^45o 1-4*?*>, = ««JBE» 
^ 2 0 3^3 T— Attfcfc^t*«BE^<^ 

©Jfc"e** y^v^KrfM-S ioidt- A2 0 3* t^. 
4 Six, El2 l Ici^L*:^ * (2*R^-9^/^) 

2 0 4 ^ Lr^ffitS<Z)-C, [3 1 0 GQ>< * 203 

70 \zX D»*MBBEfc«HPi-5C fC= 2 0 4 £«; 

^i-Swtds-e^So Htc, «iwa3 o ui«ix-<^^ 

^^^©fi?rflpoy h7U3 0 2i:%xSCi:^T 
^So i-=>r. Ell O^IUSSH, il l OElKotMEfc 
■fco-CKSKttSl 0 3 i: = >'7 ? vf-2 0 2 £<E>K|T?*tB 

I:: J; 9 0 2 l 2:RI«4a:iiE-#ffi*AKII»alK«rXa»T 

ixm&n&tommk. /hswb* Mb***-!** 
[0031] 012 fi.Eiio conis^ts^-r ^ 

2 0 3^^i"S PWM^U^«:#Sfe«)^fta»lHlKia"e 
foSo 131 2td*5V>-C, lE^tmJEm^Vdc* til^mH 
ttafiVdotoiBIISr«JESI»*4 0 4tdA^lL, ^<D 

tt, H5(^lt5^^-^ 2 0 4CTtSPWM^;u 

50 2 0 3 (O^^ ^^V^^^-T r 1 ~T r 6 

^»1"S P WM/<;^ dSffl* * JxSo - oSflSPE&fc: <fc 

t) , h i o ona^iBrttEi 3 (DE.mm.izM'f y^ f - ^ 

t (21 1 l o 2 ^PI^ 3 y '< t &mte&t>-&izW)i / E : k'n 
o^ij^. «#H*tB«SE^J:6ii:8f£flffO$y»i:4S. 

3tt»ii»Eis»<7>teoffii-cfo?), m6 trnm^mmm 

3 0 1 £Stfra-rS«ffiS*vi*. vb*. vc*H PWM^ 

[0 0 3 2] ^vn-c% (314 Jil*^:^ 5 S-1S« 

3 0 lOtttASriESKWRl 0 3 0«ai^«fKU. 
jEffiSr-ffiSffi^-O^— ^ 2 0 3^>±T — Ai:5p»=i 
yfvf 2 o 2 ^^i:gIUct)WX'fc5o 
HHS«tt03ttf^^BI 1 0 2:RI*-e*> «9 , =M&&M4 > 
s*-*k 2*IR^3 5x^i:«:*Ja**>*fe«iff{c4S. 

[0 0 3 3] 13 1 5 W*3j6^IB«Ufc»W«>Jtll 
ft^ttv^o ^oUtSJ^lBH. El l 0 o*J6?B1B 
^*5Jt6i«»«Wi o 3^^^r. mtisat««i o i 

t ^- U y J: £ **B±««aEls]& 1 0 5 t 

50 cDm-^^^^^m^^tz t>^>"CfeSo w^ft^flijSJix [3 
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4<Ddit}^mMm&tmm^^^^i(DAE^s i n 

<o*t(Dl&-ttm I s inwstl IrfDtf^ (A*) msfc 
m^io*$r#So ^Oftilte0l 2 tlfO-T&So 

mm-fz^ttf^mztez. 01 $<ommm\±. h*b 

[0 0 3 4] 01 7li, lf^6^|B^Ufc^0J(7>teO 
0 7^^t- y yv^Cj;5H*B^2£^t[Ej&&l 0 

01 4(Dmmwm^mm^mx*h^ 0 z<Dm&. a 
t)mffi*&fimti-ztzfr\zmm<Dmi zntotzmm 

i^m^-ei 20 0 mmcottmtteZo vt^x, mn 
&ffimu(Dm&^&^xt}mfr&w£th. *>t, A^m 

[0 0 3 5] 0^LftV^. 010. Ell 4, El 

15.01 7^#^^flg{-^VNT. m&m 7 mib«i- 

5 J: 31-, miM&3 0 lO^^^iE^m (2fc«E«S 

[0 0 3 6] BS 1 8tt, »*«8U:BttLfc«Wofllfi 
^IBSr^risIBBI-CfoSo w^SHtoBtRtt* 01O<dH 

mmnt:m*t it, mt>«3 0 1 a>+&&\zftjLx % 
HtamEE^^-^ 2 0 3©#tBm*«^mj&jBiR 

Sixfcyr* h>u3 0 4S:8&ttU tO^ttASrKatm 
Si 0 3<ajEffifcSttUt&o^fc5 0 w 0>3!Sfl2![B 
tt, «AWfc4v^»*»3 0 3lctlMt?t, S 
»t*flif 3 0 3^*fflfB:atS:ai-wi:^< ^ >v<— * 2 0 

£ 0 roHtSfl^tSti. 014, 015. 01 7(7} 

*SM»W;i;l8V*TMM«3 0 1 «rRk£LfettJftfcXffi 

[0 0 3 7] 

ifrlL ^*<7>3^^-^cr>ir— A£>f *teJ: 

ufwscims^^ 
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[0 0 3 8] tf;, B#«7, 8IB«0*W^J:*b«, 

[0 1 ] tt*a 1 fcfB* Lfc*Mo*dcSr^i-«fcH-C 

[0 2] H**2^fE«Lfc«W«>jtllS3K1B*:*i-|g]» 
0-e&>£ 6 

[0 3] H2 0Xtt«nojE«^«{Hig]K-e«><&. 

70 [0 4] B2(DXib«tto*tad«iffiBiK-tf«>«. 
[0 5] B2oXlfe«tt«>M«i|slKB7«>S. 
[0 6] 0 2OH^figo0J^[p]iSllj-efo5o 
[0 7] «|*a3fc|B«Lfc»WOJtlS*lB*r^i-|3tt 

0-efe^o 

[08] B*a4fcia«Lfc»n«>j8ii6w«fr*i-E]K 
[0 9] m*m8\ztzmi.tzftw<Dmmmmz^-f®m 

0T*fc6 o 

[010] «*3«5»cB«L*:»W©JIJS*l»«:*1-|s] 
20 Z&mxhZo 

[011] 01 ooxiftffino*fB^«aip]B-e«><& 9 
[012] 01 0 (ommmmcomm^mxh^o 
[0i3] 01 Q<ommMi&<Dfflffl\B\&mx&>z> 0 

[014] H«95^B4ftb^9S«ott(D|llfi«lR«r^ 
-*-[p]fcB-Cfc*. 

[0 15] M*a6Jc|B«bfc»W©|«B*1ll«:*-Ms] 
&0-?£>£ o 

[016] 01 5^16^ffioWWll]KI2]-e*>5. 
[0 17] 111**6 ^|B«Lfc»WottoStlS*tR«r* 
30 -TlH]B0"Cfo5o 

[0 18] BI*3jl8^IB<(Ufc»W©JtlSWtt«r*i-|H] 
Sg0-C£>5o 

[0 19] tt#a*fc«*ttK:*LfcB 
[0 2 0] tt*ft«&^i"[s]Kig-Cfo5. 

[02i] ttft&mfc^-rnMBTfcs. 

[0 2 2] «*tt«€r^-Mg»Bt?*>5. 

[ff*oK«] 

1 5 0 *fl*R£B 

250 m^aesis 

40 3 5 0 ^^IIeISS 

1 0 1 mntzmmm 

10 3 KSLffiR 

1 0 5, 1 0 6 -£?&^iyfD[E}g£ 

1 0 7 Ht@£i??tmM 

2 0 2 ^yt^^y^^f- 

2 0 3 =fif|ffi»^ i"<— * 
2 0 3' T — 

2 0 4 — 2 0 6 3>-/<— ^ 

3 0 1 Hffi«i»«n«K 

50 302,304 V T ? h A' 
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